APPARATUS FOR CONVERTING ANALOG IMAGE DATA INTO DIGITAL IMAGE 

DATA IN CMOS IMAGE SENSOR 

Field of the Invention 

5 

The present invention relates to a CMOS image sensor; and, 
more particularly, to an apparatus for converting an analog 
digital image data into a digital image data according to 
color characteristics. 

10 

Description, of the prior Art 

Generally, an image sensor is an apparatus to capture 
images using light sensing semiconductor materials. The image 

15 sensor includes a pixel array, which contains a plurality of 
image sensing elements, e.g., photodiode and receives light 
from an object to generate an electric image signal. 

The image sensor includes a control and system interface 
unit for controlling the image sensor by controlling control 

20 signals, a pixel array and an analog-to-digital converter for 
converting an analog image data from the pixel array into a 
digital image data. Also, the analog-to-digital converter 
includes a ramp voltage generator for generating a reference 
voltage with a predetermined slope, a comparator for comparing 

25 the reference voltage with the analog image data to generate a 
digital image data, and a double buffer for storing the 
digital image data. 
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Fig. 2 is a circuit diagram illustrating a CMOS image 
sensor core. The core circuit includes a unit pixel 200, a 
comparator 320 and a unit latch circuit 400, and Fig. 3 is a 
plot illustrating an operation of a comparator and a double 
5 buffer shown in Fig. 2. That operation of the image sensor 
core is disclosed in a copending commonly owned application, 
U.S. Ser. No. 09/258,448, entitled "CMOS IMAGE SENSOR WITH 
TESTING CIRCUIT FOR VERIFYING OPERATION THEREOF" filed on Feb. 
26, 1999. Therefore, a detailed description is omitted. 
10 Using the conventional method for converting the analog 

image data into the digital image data, however, the analog- 
to-digital conversion operation is carried out only by 
comparing the reference voltage with the analog image data 
without consideration of color characteristics. 

15 

Summary of the Invention 

It is, therefore, an object of the present invention to 
provide an apparatus for converting an analog digital image 

20 data into a digital image data in a CMOS image sensor 
according to color characteristics. 

In accordance with an embodiment of the present invention, 
there is provided an apparatus for converting an analog image 
data into a digital image data in a CMOS, image sensor 

25 including a pixel array having M(row line) xN (column line) 
color pixels, wherein the color pixels include a first color 
pixel for sensing a first color, a second color pixel for 
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sensing a second color and a third pixel for sensing a third 
color, the apparatus comprising: a) an analog reference 
voltage generating means for generating different analog 
reference voltages according to the color pixels, wherein the 
5 different analog reference voltage has different value and 
different decline rate; b) a selecting means, in response to a 
select control signal, for selecting one of the corresponding 
analog reference voltages according to the color pixels; and 
c) a comparing means for comparing the analog reference 
10 voltage and the analog image data to generate the digital 
image data corresponding to the color pixels, whereby a 
conversion operation of the analog image data into the digital 
image data is differently carried out according to the color 
characteristic . 

15 

grief Description of the Drawings 

Other objects and aspects of the invention will become 
apparent from the following description of the embodiments 
20 with reference to the accompanying drawings, in which: 

Fig. 1 is a block diagram illustrating a CMOS image 
sensor; 

Fig. 2 is a circuit diagram illustrating a CMOS image 
sensor core; 

25 Fig. 3 is a plot diagram illustrating an operation of a 

comparator and a double buffer; and 

Fig. 4 is a block diagram illustrating" a CMOS image 
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sensor according to the present invention. 

Detailed D escription of the Preferred Embodiments 

5 Fig. 1 is a block diagram illustrating a CMOS image 

sensor. The CMOS image sensor includes a control and system 
interface unit 10, a pixel array 20 having a plurality of 
image sensing elements, and an analog-to-digital converter 30. 
The analog-to-digital converter 30 also a ramp voltage 

10 generator 31 for generating a reference voltage, a comparator 
32 for comparing the reference voltage with a analog image 
data from the pixel array 20 to generator a digital image data, 
and a double buffer 40 for storing the digital image data. 

In this present invention, the analog-to-digital 

15 conversion is modified as shown in Fig. 4. 

Fig. 4 is a block diagram illustrating a CMOS image 
sensor according to the present invention. Referring to Fig. 
4, a CMOS image sensor includes a pixel array 50 of Bayer 
pattern type includes MxN color pixels, arranged in a matrix, 

20 and an analog-to-digital conversion unit 60 for converting an 
analog image data into a digital image data. 

The pixel array 50 of Bayer pattern type is incorporated 
with repetitive arrangements of a RGRG type and a GBGB type in 
odd row lines and even row lines line, respectively. Here, 

25 XX R" represents a red color pixel for sensing only red color, 
"G" a green color pixel for sensing only green color and "B" a 
blue color pixel for sensing blue color. Each analog voltage 
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signal corresponding to respective color pixels has a 
different characteristic. By employing the different color 
characteristic, the analog-to-digital converter generates a 
different reference voltage at the analog-to-digital 
5 conversion to convert an analog image data into a digital 
image data . 

The analog-to-digital conversion unit 60 includes analog 
reference voltage generating units 601A, 601B and 601C, N 
multiplexers 602A and 602B, and N comparators 603A and 603B. 

10 Here, the analog reference voltage generating units includes a 
first reference voltage generator 601A for the blue color 
pixel, a second reference voltage generator 601B for the green 
color pixel, and a third reference voltage generator 601C for 
the red color pixel, each of which generates respective analog 

15 reference voltage with a different decline rate. The 
multiplexers 602A and 602B selectively output one of the 
analog reference voltages in response to a select control 
signal SEL and the comparators 603A and 603B compare the 
selected reference voltage from the multiplexers 602A and 602B 

20 with the analog image data from the pixel array 50 . At this 
point, since red pixels and green pixels are arranged on odd 
column lines by turns , the multiplexers 602A arranged on the 
odd column lines output one of the analog reference voltage of 
the second and third reference voltage generators 602B and 

25 601C according to the color pixels. On the contrary, since 
green pixels and blue pixels are arranged on even column lines 
by turns, the multiplexers 602B arranged on even lines output 
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one of the analog reference voltages of the first and second 
reference voltage generators 601A and 601B according to the 
color pixels. 

First, the conversion operation at the first row line 
5 will be described. 

Since the red pixels and the green pixels are arranged on 
the odd column lines and the even column lines, respectively, 
the multiplexers 602A arranged on the odd column lines 
selectively output the analog reference voltage of the third 

10 reference generator 601C in response to the select control 
signal SEL to the comparators 603A arranged on the odd column 
line. Also, the multiplexers 602B arranged on the even column 
lines selectively output the reference voltage of the second 
reference generator 601B in response to the select control 

15 signal SEL to the comparator 603B arranged on the even column 
lines. Then, the comparators 603A arranged on the odd column 
lines compare the analog image data from the red pixels with 
the output of the multiplexers 602A. In similar manner, the 
comparators 603B arranged on the even column lines compare the 

20 . analog image data from the green pixels with the output of the 
multiplexers 602B. Then, the following procedure is the same 
as the prior art. 

Next, a conversion operation at the second row line will 
be described. 

25 Since the green pixels and the blue pixels are arranged 

on the odd column lines and the even column lines, 
respectively, the multiplexers 602A arranged on the odd column 
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lines selectively output the analog reference voltage of the 
second reference generator 601C in response to the select 
control signal SEL to the comparators 603A arranged on the odd 
column line. Also, the multiplexers 602B arranged on the even 
5 column lines selectively output the reference voltage of the 
first reference generator 601B in response to the select 
control signal SEL to the comparator 603B arranged on the even 
column lines. Then, the comparators 603A arranged on the odd 
column lines compare the analog image data from the green 

10 pixels with the output of the. multiplexers 602A. In similar 
manner, the comparators 603B arranged on the even column lines 
compare the analog image data from the blue pixels with the 
output of the multiplexers 602B. Then, the following procedure 
is the same as the prior art. 

15 By carrying out the above-mentioned operation repeatedly, 

analog image data of all of the color pixels can be converted 
into corresponding digital image data. 

Since different analog reference voltages are generated 
according to the image data characteristic, the red, green and 

20 blue color characteristics can be precisely controlled. 

While the present invention has been described with 
respect to certain preferred embodiments only, other 
modifications and variation may be made without departing from 
the spirit and scope of the present invention as set forth in 

25 the following claims. 



7 



